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Response to Applicants Arguments/Amendments 

1 . Applicants amendment filed 1 1/15/2007 has been entered and made of record. 
Applicant has amended claims 1, 9, and 14 and presented argument explaining why 
these amendments overcome the art of record. 

2. Regarding claims 1-7 applicants arguments have been considered but are not 
found persuasive. Applicant claims his amendment to claim 1 overcomes the 102 
rejection to claims 1-7 because the reference purportedly does not disclose the 
added material. However the examiner disagrees, the arguments do not disclose 
any reasoning other then merely stating that Shiomi et al US 2002/0159626 does not 
disclose the stated features. The examiner has stated where these features can be 
found in the rejection below. 

3. Regarding applicants arguments for claim 9 applicant has stated that Shiomi 
does not contain the subject matter amended into claim 9. These arguments are 
moot based on the new grounds of rejection to claim 9 provided below. The 
combination of Shiomi and Sandu disclose these features as in claim 14. 

4. Regarding applicant argument for the 103 rejections for claim 14-17 applicant 
states that Sandu et al does not disclose the newly added subject matter for claim 
14. While applicant is correct Sandu alone does not disclose the subject matter 
which claim 14 has been amended to include; the combination of Sandu and Shiomi 
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do render the subject matter added obvious. Explanation of this is provided in the 
rejection of claims 14-17 below. 

5. Regarding applicants arguments for the 1 03 rejections for claim 1 0. Applicant 
states that Casey does not disclose the newly amended elements in claims 1 and 9 
to which claims 8 and 13 depend from respectively. The examiner has not relied on 
Casey to disclose these elements and therefore these arguments are moot. 

6. Regarding applicants arguments for the 1 03 rejections for claims 8, 1 3. Applicant 
states that Babinski does not disclose the newly amended elements in claims 1 and 
9 to which claims 8 and 13 depend from respectively. The examiner has not relied 
on Babinski to disclose these elements and therefore these arguments are moot. 



Rejections Under 35 U.S.C. 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 



7. Claims 1-7, 9, and 11-12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Shiomi et al US 2002/0159626. 
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8. Re claim 1 Shiomi discloses a method for controlling a process ( polishing 
paragraph 9) acting on a moving object (wafer paragraph 70), the method 
comprising: Obtaining parameter information(wafer rotation paragraph 70) 
synchronizing (synchronizing paragraph 70) with a photostrobic light and a camera 
in accordance with parameter information (wafer rotation); providing a plurality of 
reference images (polishing experiments paragraph 53 note the experiments provide 
test images which are used to find entropy) of a feature of a reference object (test 
wafers paragraph 53) from the camera, the plurality of reference images 
representing a range of process results (note there are multiple test wafers and 
multiple experiments this would provide a range of values) corresponding to a first 
sample time (note they are periodically imaged see abstract); obtaining, while the 
process is acting on the moving object (note the wafer is moving paragraph 70), a 
first image (see abstract) of a feature of the moving object (substrate surface see 
abstract) at a time corresponding to the first sample time (note the wafer is image 
periodically there must be a first sample time see abstract); and comparing the first 
image to one or more of the plurality of reference images (note the images are 
compared via entropy) and determining, based upon the comparison result 
(thresholding ), a necessary process adjustment (polished state is achieved i.e. stop 
polishing paragraph 51 ) of one or more process parameters of the process acting on 
the moving object (see title note the end point is a process parameter). 
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9. Re claim 2 Shiomi discloses wherein said obtaining the first image includes using 
a photo-stroboscopic technique (paragraph 70) 

1 0. Re claim 3 Shiomi discloses wherein said plurality of reference (experiments with 
test wafers paragraph 53) images includes images representing each of a below 
nominal and an above nominal process result pertaining to the feature (note any 
variation in the experiments will provide images above and below the average 
(nominal) process result). 

11. Re claim 4 Shiomi further discloses, after said comparing and determining, 
providing an essentially real-time adjustment (end point determining see abstract 
note the endpoint must be determined in real time) of said one or more process 
parameters (endpoint see abstract) of the process (polishing see abstract) acting on 
the moving object (paragraph 70 note the object is moving. 

12. Re claim 5 Shiomi further discloses, after said comparing and determining, 
stopping the process acting on the moving object (note the processes is stopped at 
the end point see abstract) 

1 3. Re claim 6 Shiomi further discloses, wherein said comparing includes 
determining periodic changes to the feature while the process is acting on the 
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moving object, (note the entropy is calculated for each period paragraph 51 this 
determines the change in entropy.) 



14. Re claim 7 Shiomi further discloses wherein said process acting on the moving 
object includes a CMP process (paragraph 34) operating on a substrate (wafer see 
abstract). 



Rejections Under 35 U.S.C. 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 



15. Claims 9, 11-12, 14-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shiomi and Sandu et al US 5,196,353. 



16. Re claim 9 Shiomi discloses a system for real-time process control of a 
manufacturing process operating on a moving object, the system comprising: an 
image capturing device (camera 30 paragraph 29); a light source (paragraph 29); a 
memory device (storage device paragraph 29) storing a plurality of reference images 



Application/Control Number: 10/709,315 Page 7 

Art Unit: 2624 

(image data paragraph 29) corresponding to at least two process conditions (entropy 
H1 and H2 paragraph 51) at associated sample times (see figure 5 note these are 
calculated at associated sample times); and a processor operatively (computer 
paragraph 29 note a computer has a processor) connected to the image capturing 
device (note the computer is connected to the camera see figure 1), the light source 
(paragraph 70), and the memory device (paragraph 29), obtaining parameter 
information (wafer rotation paragraph 70) from the manufacturing process that is 
used to synchronize (synchronize paragraph 70) the light source and the image 
capturing device (paragraph 70); wherein the processor strobes the light source and 
actuates the image capturing device (note the computer controls the overall 
apparatus paragraph 29) to capture an image of a feature of the moving object 
(paragraph 70 object is rotating) at a periodicity corresponding to a movement of the 
moving object (synchronous with wafer rotation paragraph 70), wherein the 
processor compares the captured image to one or more of the stored plurality of 
reference images in the memory device (paragraph 52), and wherein the processor 
controls (fines the endpoint i.e. stops polishing see abstract) the manufacturing 
process operating on the moving object based upon changes to the feature during 
the manufacturing process (entropy H1 or H2 paragraph 52). 
1 7. Shiomi does not explicitly disclose a controller operatively coupled to the device. 
However Sandhu discloses a controller operatively coupled to the device (automated 
circuitry column 6 line 37). The motivation to combine is to "automatically control the 
operational parameters of the CMP process." Therefore it would have been obvious 
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to one of ordinary skill in the art to combine Shiomi with Sandu to reach the 
aforementioned advantage. Note the Shinomi also does not expressly disclose 
where parameter information on the periodic movement is obtained however it 
seems to the examiner that the only possible place to obtain such information would 
be from the device controlling the periodic movement of the process. Therefore this 
element is obvious if not inherent from disclosed references. 

18. Re claim 1 1 Shiomi discloses wherein the processor stops the manufacturing 
process (determines endpoint see abstract) operating on the moving object based 
upon the comparison of the captured image to the one or more of the stored plurality 
of images in the memory device(the end point is determined by comparing image 
entropy see paragraph 52) 

19. Re claim 12 Shiomi discloses wherein said process acting on the moving object 
includes a CMP process (paragraph 34) operating on a substrate (wafer see 
abstract). 

20. Re claim 14 Shiomi discloses A manufacturing tool, comprising: a device which 
performs a process (polishing apparatus paragraph 29) on an object of manufacture 
(wafer see abstract) so as to cause a periodic movement (see abstract) of the object 
during the process; a photo-stroboscopic camera (paragraph 70) which captures an 
image of a feature of the object during the process; a memory device (storage 
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deceive paragraph 29) storing a plurality of reference images (image data paragraph 
29) corresponding to at least two process conditions (entropy H1 and H2 paragraph 
51) at associated sample times (see figure 5 note these are calculated at associated 
sample times); and a processor (computer paragraph 29) coupled to the photo- 
stroboscopic camera and the memory device (figure 1 note they are connected), 
wherein parameter information (wafer rotation paragraph 70) on the periodic 
movement (rotation paragraph 70) is used to synchronize (synchronize paragraph 
70) the photostrobic camera and the process; wherein the processor actuates the 
photo-stroboscopic camera (pick up an image paragraph 70) at intervals 
corresponding to a period of the periodic movement of the object (in synchronous 
with wafer rotation paragraph 70) so as to provide a series of constant orientation 
images of the feature, wherein the processor determines changes to the feature 
(substrate surface see abstract) during the process based upon a comparison 
between one or more of the series of constant orientation images and at least one of 
the stored plurality of reference images (note the images are compared to the 
reference images based on entropy paragraph 51), and wherein the processor 
communicates with the device based upon the comparison (determines the end 
point see abstract) and commands an adjustment of the process performed by the 
device on the object of manufacture (note the process is adjusted by stopping it see 
abstract). 

21 . Shiomi does not explicitly disclose a controller operatively coupled to the device. 
However Sandhu discloses a controller operatively coupled to the device (automated 
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circuitry column 6 line 37) . The motivation to combine is to "automatically control the 
operational parameters of the CMP process." Therefore it would have been obvious 
to one of ordinary skill in the art to combine Shiomi with Sandu to reach the 
aforementioned advantage. Note the Shinomi also does not expressly disclose 
where parameter information on the periodic movement is obtained however it 
seems to the examiner that the only possible place to obtain such information would 
be from the device controlling the periodic movement of the proccess. Therefore 
this element is obvious if not inherent from disclosed references. 

22. Re claim 15 Shiomi further discloses wherein the device is a polishing tool 
(paragraph 29) and the process is a CMP process (paragraph 34). 

23. Re claim 16 Shiomi further discloses wherein the processor commands an 
adjustment of a CMP process (determines the end point see abstract). 

24. Re claim 1 7 Shiomi further discloses wherein the plurality of reference images 
are stored in the memory device in a database structure (note the memory device 
see paragraph 29 can be considered a database and therefore whatever structure it 
is in is a database structure. 
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25. Claims 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiomi 
in view of Babinski "Spray Develop End-Point-Detection System" IBM Technical 
Disclosure Vol 33 No1A June 1990. 

26. Re claim 8 Shiomi discloses all of the elements of claim 1 , Shiomi does not 
discloses wherein said process acting on the moving object includes coating a 
semiconductor wafer with a resist. Babinski discloses finding the endpoint of photo- 
resist application (see page 1 paragraph 1) The motivation to combine is to modify 
shiomi to also detect the endpoint of finding a photo resist (see page 1 paragraph 1). 
Therefore it would have been obvious at the time of the inventions to combine 
Shiomi with Babinski to reach the aforementioned advantage. 

27. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiomi 
and Sandu in view of Babinski "Spray Develop End-Point-Detection System" IBM 
Technical Disclosure Vol 33 No1 A June 1990. 

28. Re claim 1 3 Shiomi and Sandu discloses all of the elements of claim 1 , Shiomi 
does not discloses wherein the manufacturing process controlled by the processor 
comprises coating a wafer with a resist. Babinski discloses finding the endpoint of 
photo-resist application (see page 1 paragraph 1) The motivation to combine is to 
modify shiomi to also detect the endpoint of finding a photo resist (see page 1 
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paragraph 1). Therefore it would have been obvious at the time of the inventions to 
combine Shiomi with Babinski to reach the aforementioned advantage. 

29. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shinmi 
and Sandu in further view of Casey et al. "Video Sampling and Storage Device" IBM 
Technical Disclosure Volume 11 No. 2 July 1968. 

30. Re claim 1 0 Shiomi and Sandu discloses all of the elements of claim 9 and picks 
up an image (paragraph 70) at intervals corresponding to a period of the periodic 
movement of the object (in synchronous with wafer rotation paragraph 70) Shiomi 
does not disclose a display device controlled by the processor and configured to 
receive an image from either the image capturing device or the memory device or 
both. Casey discloses a display device (monitor 20 see figure) controlled by the 
processor (note the monitor is controlled by the processor as I it displays images 
supplied by it) and configured to receive an image (direct viewing page 2 paragraph 
1) from the image capturing device (camera 5 see figure). The motivation to combine 
is to allow "direct viewing" on the monitor page 2 paragraph 1 . Therefore it would 
have been obvious to combine Shiomi with Casey to reach the aforementioned 
advantage. 



Conclusion 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Motsinger 
2/18/2007 
/Jingge Wu/ 

Supervisory Patent Examiner, Art Unit 2624 



